We obtain the two-point Green's function for the relativistic Dirac oscillator problem. This is accomplished by setting up the relativistic problem in such a way that makes comparison with the nonrelativistic problem highly transparent and results in a map of the latter into the former. The relativistic bound states energy spectrum is obtained by locating the energy poles of this Green's function in a simple and straightforward manner.
INTRODUCTION
Recently, an effective approach has been developed for solving the Dirac equation for spherically symmetric local interactions. It was applied successfully to the solution of various relativistic problems (Alhaidari, 2001a,b; Alhaidari, 2002a,b; Alhaidari, 2003; Guo, Fang, and Xu, 2002; Guo, Meng, and Xu, 2003) . These included, but not limited to, the Dirac-Coulomb, Dirac-Morse, Dirac-Scarf, Dirac-Pöschl-Teller, Dirac-Woods-Saxon, etc. The central idea in the approach is to separate the variables such that the two coupled first-order differential equations resulting from the radial Dirac equation generate Schrödinger-like equations for the two spinor components. This makes the solution of the relativistic problem easily attainable by simple and direct correspondence with well-known exactly solvable nonrelativistic problems. The correspondence results in a parameter map that relates the relativistic to the nonrelativistic problem. Using this map and the known solutions (energy spectrum and wavefunctions) of the nonrelativistic problem, one can easily and directly obtain the relativistic spectrum and spinor wavefunctions. The main objective in all previous applications of the approach was in obtaining the relativistic energy spectrum and the spinor wavefunctions (Alhaidari, 2001a,b; Alhaidari, 2002a; Guo, Fang, and Xu, 2002) . In this article, however, we demonstrate how one can utilize the same approach in generating the two-point Green's function-an important object of prime significance to the calculation of relativistic physical processes. The main finding here is in obtaining the relativistic Green's function for the Dirac-Oscillator which, to the best of our knowledge, has not been calculated before. We start by setting up the relativistic problem then calculating the particle propagator in the Dirac oscillator potential.
Dirac equation is a relativistically covariant first-order differential equation in four-dimensional space-time for a four-component wavefunction ("spinor") ψ. For a free structureless particle it reads (i hγ µ ∂ µ − mc)ψ = 0, where m is the rest mass of the particle and c the speed of light. The summation convention over repeated indices is used. That is,
are four constant square matrices satisfying the anticom-
µv , where ξ is the metric of Minkowski space-time which is equal to diag(+, −, −, −). A four-dimensional matrix representation that satisfies this relation is as follows:
where I is the 2 × 2 unit matrix and σ are the three 2 × 2 hermitian Pauli matrices. 
where α and β are the hermitian matrices
For time-independent potentials, Eq. (2) gives the following matrix representation of the Dirac Hamiltonian (in units of mc
Thus the eigenvalue wave equation reads (H − ε)ψ = 0, where ε is the relativistic energy which is real and measured in units of mc 2 . Now, the space component A of the four-potential could be eliminated by the usual gauge transformation A µ → A µ + ∂ µ η, ψ → e −iλ -η ψ, where η( r ) is a real scalar function. Consequently, the contribution of the off-diagonal term λ -σ · A could be eliminated ("gauged away") when the Dirac particle is coupled minimally to the potential (A 0 , A). However, in our approach the spinor
